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NATJONAL THlhwspOEl'ATfON SAFETY BOABD 
WASEINGMIH, .DE. 20594 

AVIATION ACCIDENT ggpoBT 

SYHOPSS 

About 1100 m.s t ,  on February 15,1983, a Sierra Pacific Aaines DHC-6, operating 
as Transwestern Plight 868, crashed during its fml spppoach to a landing on runway 31, 
L7 miles s x t h  of the Friedman Memoriel Airport at FIai!.ey, I&b. Flight 868 was a 
regularly scheduled commuter passenger flight between Boise and Hailey, Idaho. There 
were two flightcrew members and six passengers on board the flight. one passenger 
escaped with mfnor i n j u r i e s ,  hut all t i16 other omupan& sustained serious injuries in the 
accident. Them was no fire. 

About 800 feet above the small town of Bellevue, 2 miles south of the airport, the 

Immediately afterward, the captain realized that he had lost eleva' ~ control of the 
captain reduced power in order to confmre the airplane for its final approach. 

control the pitch of the airplane by addkg power; it began to remver but it erash landed 
airplane. The airplane nosed over and descended steeply. The captain attempted to 

on a highway in a slight nosedown attitude, with the right wing slightly do- The 
airplane then veered off the highway, struck a 4-foot-high snowbank, and broke apart 

The NationaI Tramportation Safety Board deierrnhes ?hat the probable cavse of the 
accident was the inf l i i t  loss of elevator control following separation of the control rod 
from the toque tube at a connection where tk company% maintenance department had 
used a nonstandard, unsecured bolt, which the company's inspection department had failed 
to detect. Cmtributing to the hccident was the company's failure to waintam the 
separation of maintemme and inspection functions required by the maintenance program 
approved by the  Federal Aviatiun Admin!sstra5m, and the failure of the FAA to det.-ct 
the company's deviation Prom approved maintenance procedures d u r i n g  surveihnce 
impection 

1. FACTUAL IWOEZMATION 

1.1 History of the Flight 

On the morning of February 15, 1983, the flightcrew of Transwestern Airlines Flight 
868, a deHavilLand DHCb-300 (Twin otter), N361V, prepared for its regularly scheduled 
passenger roundtrip f l i t  to Hailey, Idaho, from Boise, Idaho. Although Transwestern had 
the mute aut3ority and marketed the mute between Wise and Hailey, the operation of 

agreement between Sierra Pacific and Transwestern, dated October 14, 1982, Sierra 
flight was under the control and direction of Sierra Pacific Airlines. Under an 

Pecifie provided a DHC-6-300 Twin Otter with pilots, flight attendants, maintenance 
techniciarts, and flight-foollowing to meet  schedules provided by Transwestern. 

. .. 
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Transwestern provided fuel, consumables, and grad handling. Sierra Pacific conducted 
the DHC-6 operation under 14 CFR Part 135. The air service between B o i i  and Hailey 
was inaugurated on December 13,1982. 

The flightcrew members had flown N361V the day before and were not rrffare of any 
discrepancies in the airplane. On the morning of February 15 the airplme had been given 
routine field maintenance by a contractor, Western Aircraft Maintenance, kc., of Boise, 
Idaho; and the .crew did a mutine preflight check. Six passengers were boarded-Eve 
adults and onechild The cargo consisted only of baggage, and nearly all of it was loaded 
in the nose. cargo compartment of the airplane. According to the weight and balance 
ie1-e form, the takeoff gross weight was 11,084 pounds, Weather conditiolls along the 
route of flight were high scattered to broken clouds with visibility better than 20 miles. 
The company had a stored instrument flight rules (IFR) flight plan for the mute on file 
with the Salt Lake City Air Route Traffic d Center (ARTCC), and the captain 
obtained hi flight release from the pany by telephone from its headquarters in 
Tucson, Arizona. Since the termin d en-route weather indicated that the flight could 
be conducted under visual A F R ) ,  the flightcrew cancelled the stored ZFR plan 
at 1014A2.1/ This wsSc6ntrary to company procedure, which required that a flight pbn 
be fired fori& wts 

z 
F@ht 868 obtained taxi clearance to runway 1OL at 1019S6 and takeoff clearance 

at 101956. At 1021:47 Boise departure control established radar contact with the flight 
and, 3.5 minutes later, informed the flightcrew that it was leaving the terminal radar 
service area. At 1031118 radar service ended when the flight was about 22 miles east- 

9,500 feet 2/ and at 120 knots indicated air speed (KIAS). The air was smooth and the 
northeast of Boise. The flight proceeded to Hailey at an en-route altitude of 

f l i t  was uneventful until about 40 minutes later, when the airplane reached the small  
town of Bellevue, about 2 miles south of the Friedman Memorial AirporL 

In accordance wit!! the local airport arrival procedure, the captain began a descent 
by reducing power about 15 miles from Bellevue. The descent was made at 500 feet per 
minute at 140 to 150 KIAS in order to cross Bellevue at 6,000 feet, or aboct 700 feet 
above ground level (a.g.L). On reaching Bellevue, customary l d  pilot technique caned 
f o r  further reduction of power to 10 pounds per square inch @si) of torque 
pressure3/and applieatim of noseup elevator trim to slow the airplane to the flap 
extensioxi-speed of 100 KIAS. 

A t  100 RIAS the captain normally lowered the flaps tc 10: This technique generally 
established the airplane on a normal descent to rimway 31, eonsistent with the visual 
approach slope indicator for the runway. However, when the captaii of Flight 868 
reduced power to 10 p.s.i. of torque pressure, he could not control the eo- 
change in nosedown pitch using the elevator. The captain felt no binding in the control 
system with fun forward and aft movement of the control column. He told the first 
officer, We have a problem." The first officer instructed the passengers over the public 
address system to make sure that their seatbelts were fastened and radioed the airpart to 
"clear the area for an emergency." 

- 1 / All t i m e s  in this repost are mountain standard t h e  based on the 24-hour clodt - 2 /An altitudes herein are above mean sea level, unless otherwise indicated. - 3 / The torque b e i n g  developed by the engine is presented on a cockpit instrument in terms 
of a pressure proportional to the torque. 
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The captain recalled that  the airplane pitched nearly straight down almost 
immediately after he had reduced power at Bellevue. He attempted to level the airplane 
by applying full pwer to  both engines and did not remember reducing it at anytime 
thereafter. He could not recall if he had used elevator trim to level the airplane at 
anytime. Realizing that he couid not make a landing at the airport, the captain 
attempted a landing OR U S .  Highway 75, directly %elow his  route of flight. The airplene 
had jus: begun to recover from the dive when i t  struck the highway. The captain could 
not remember, but the first officer believed that  the airplane was traveling about 
120 KIAS OR impact, with a 30" to 35O nosedown attitude. The flightcrew members 
estimated that  it was about 30 seconds from the time they first recognized the problem 
until impact OR the highway. They could not recall any events following the impact. 

The passenger in seat 3C sat up in his seat when the airplane wes %cry low" faoout 
100 f e e t  above the ground), and he saw the highway and vehicles coming toward the 
airplane through the cockpit windshield. The passenger in seat 6C s a w  the pilot 
"franticelly turning something above the windshield." The passenger in seat 2C s a w  that  
the pilot was  "madly going up and down with a big lever overhead." The passenger in 4c 
said the pilots %Joked excited" end both were reaching upward. (See figure 1 for seating 
arrangement in N361V.) 

indicated that  the airplane's nosegear and right main landing gear were the firs? to strike 
Motorists traveling north and south on Highway 75 who witnessed the accident 

the highway. The airp1m.e then veered off t o  the right side of the hignway, struck a snow 
bank, cartwheeled, and broke apart; there was no ?ire. As a result of the crash, the crew 
and five passengers were se;iously injured, and a 12-year-oid boy escaped with minor 
injuries. 

Operators at the airport, local authorities, and other persons in the area did not 
receive reports of a signal from an emergency locator transmitter KLTL 

75. The coordinates of the accident site are latitude 4390'N, longitude 11498'W. 

1.2 Injuries to Persons 

The accident occurred about 1100, 1.7 miles south of the airport on US. Highway 

1.3 

I .4 

Fatal 0 
Ser iws  2 
MinoriXone - 0 
Total 2 

Dam- to Aircraft 

The aircraft was destroyed. 

Other Darn- 

None 

0 
5 

0 
0 
- 0 
0 

Total 

0 
7 

II 

1 
e - 



Figure l.-Occupant seating arrangement in N361V. The "x's" represent 
the passengers' seated positions in the airplane. 

13 PersuMel?nf-* 

The captain was qualified and certificated for the flight. He had accumulated 
a total of about 12,000 flight-hours at the time of the accident, of which about 
1,000 hours were acquired as pilot-in-command in the DHC-6. He had been ozt duty for 
7 hwrs within the 24-hour period before the accident, (See appendix 9.) 

total of 275 flight-hours, of which about 100 hous were fiown in the DWX- He had ais0 
'phe f i t  officer was qualified and certificated for the flight. He had flown a 

been on duty for 7 hovvs within the 24-hour period hefore the acc idd .  &e appendix 3.) 

1.6 AircraftLpfamatioa 

N361V was owned and operated by Sierba Pacific Airlines. The airplane was 
type certifimted in accordance with Civil Air Begu!ati(m (CAR) 3, dated May 15,1956. 
The airplane received a standard airworthiness certificate in the normal categwy an 
May 16, 1973. It had accrued a total time of 4,795 hours at the time of the SccidenL 
(See appendix C.) 

in May 1913, the airplane was purchased and was operated by Inter- 
Air Service, IRC., a predecess~r to Sierra Pacific Airfines, Inc. The airplane was 
registered to Sierra Pacifie in 1979. 

On December 15, 1980, Sierm Pacific had checked for posdble lass of flight 
control from stress corrosicm eraeking of the control rods for elevator, tlaps aad ailerotls, 

taken December 15, 1980, at 4,344 hours airframe time, was in accordance with 
BS directed by A i r ~ W n e f f  Directive (AD) 80-13-11, issued July 1, 1980. The action, 
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deHavlIIand Service 3ulleletin fSB) 390. The Iast 500-hour fmair, base) Lnspection W ~ T  
performed on slay 28, 1981, within an approved inspection Lzterva1, at the cornpmy's 
meintenance facility at Marana Air Park, Marana,  Arizona, at a tot& airframe time of 
4,373 hours. On December 2, 1981, the flight contra1 rods were due for reinspection. The 
a.ir@ui was flown 7 hours on December 8, 1381, bringkg its tot& airframe time to 
4,591 hours. The reinspection of the rods was not completed until Februery 11, 1982, 
because the airphe was partidly disasernbled and -repint& during the -period 
Decem& 16, 1981, fo February 3, 1982, by Evergreen Air Cenzer a t  &kana Air Park. 
The Transwestern logo was painted on the airplane st that time. The flight control 
surfazes were rebalanced on January 28, 1982, after the painting. According to the work 
orders, Sierra Pacific was responsible for removing and reinstalIi?g the contrd 
surfaces On M m h  12, 1982, the reirx-tallation of the flight contro! surfaces was ckecked 
in a test flight. The controls we= determined to have functioned normally during the 
6-mimte test Kit.  The tom @rfmme time remaiaed at 4,594 hours after the f l ih t .  
The airplane was  not flown again until ajout December 13, 1982, but norinal reinspection 
of t i e  flight control rods was performed by the company on Sovember 5, 1982. No 
defeca were reported. 

On about December 13, 1982, the airplane wes  flown to Boise, idaho, to  
operate on Transwestern's routes from Boise. Westem Aircraft Maintenance, hc., 
performed some unscheduled maintenance on the a i r j m e  on that date; also, on 
December 20 and 21, 1982, it installed a ileid Aristion, Inc., b w e  pod on the 
underside of the fuselage to accommodate snow ski equipn.ent. Following the installation, 
t!! &irphne*s empty weight and Salance was recalcular?d. The new empty weight 
averaged 7,623 p o u r t d s  and its center of gravity (c.g.) was ?10.3 inches. These were last 
recorded on December 23, 1982. L? addition to some unscheduled maintenance, Western 
Aircraft also performed two field base inspee;iors (ZQU-hour intervals). The first was 
completed on January 4, 1983, at an airframe time of 4,673 hours, and the iast was 
conducted on February 5, 1983, a t  an airframe time of 4,?67 hours. In tine last 
maintenance, pe?form& by Western Aircraft on February 10% 1983, the left landing light 
bulb was replaced and the OS in the right engine was  checked. 

known outstanding discrepancies before the accident flight. 

1.6.1 Weight and phlanee information 

All pertinent AD'S hed been satisifed before the accident. The airplane hed no 

The maximum certificated +deoff and landing gross weights for the 
DHC-6-300 are ?.2,550 and 12,300 pounds, respectively. Severe1 irregularities were noted 
or. the weight and balance release form signed by the captain for Flight 868. The total 
takeoff gross weight WBS 10,884 pounds, aIthough the crew incorrectly report, it as 
11,084 pounds due to an error in calculations. The Safety Board could no: determine the 
c.g. based on the information on the form. All of the baggage was loaded in the nose 
Mmpartment of the airplane, contrary to compeny loading procedures, which required 
that the first 300 pounds of cargo be loaded in the aft compartment. The release form 
aIso indicated that an average baggage weight of 24 pounds w&s used to calculate the 
takeoff weight. The company's FAA Operations Specifications do not permit the use of 
average baggage weight on DHC-6 flights. Additionally, the release form showed that  the  
total passenger weight includd six adults instead of five adults and one 12-year-old boy. 

Using the actual passenger weights and 190 pounds for each  flightcrew 
member, the  takeoff weight and balance was computed to have been 10,637 pounds at a 
c.g. of 19.4 percent mean aero6ynamic chord (MAC). This w a s  0.7 percent forward of the 
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forward allowable limit for the takeoff weight. The landing grossing weight was 4 
10,237 pounds a t  a c.g. of 19.6 percent XAC. This w a s  0.7 percent forw&?d of the 1 
forv;ard allowable c.g. limit for the lanai weigst. 1 

1.7 Metewol&cal Wormation 

follows: 
The surface weather observations at the locatiom and t imes  indicated &-e as 

- 0950 - Boise Special: s=8ttered-l0,000 feet; estimated broken- 
12,000 feet; overcast-20,000 feet; visibility-30 miles. 

- 1106 - Hsiley Speck& scattered-20,000 feet; visibility-20 mas; 
temperature-28O F; wind-350'at 5 knots; aitirneter-30.20 inHg. 

1.8 Ai& to Navigation 

Not epplicable. 

1.9 Communications 

There were no known problems with communications. 

1.10 Aerodrome Information 

Friedman Xemoriat Airport, Iocated at an elevation of 5,315 f e e &  is an 
meontrolled airport which makes use of Unicorn to broadcast traffic advisories on 
122.8 MHz. The sirport serves commuters, charters, and air taxis certified by t?e Civil 
Aeronautics Board as well as general aviation traffic. As an Index A airport, it is 
certified for firefighting end rescue capabilities for aircraft not longer than 50 feet. The 
city of Hailey Volunteer Fire Department provides the airport with firefighting and rescue 
services. The fire department is located two blocks from the main entrance to the 
airport. 

Eo fiight recorders were installed in the airplane, nor were any required by 
regulation. 

1.12 Wreckage and Impact Wormation 

U S .  Highway 75 is straight and level in the area of the accident site and is 
oriented on a magnetic heaclmg of 307'; the highway is 24 feet wide. Three- to 4-foot- 
high snowbanks lined each side of the highway and were about 46 feet apart along the 
shoulders of the highway. A sparsely spaced line of telephone poles ran parallel to the 
highway 20 to 30 feet from the left shoulder. A pole, Iocated 270 feet back along the 
airplenek projected flightpath in line with the point of initial impact, was  undamaged. 
The angle between the top of the pole and the point of initial impact was 5'. Skid marks 
from all three landirg gear tires marked the airplane's point of initial impact with the 
hioway. The tire marks were initially oriented on a magnetic heading of 310° end were 
continuous for about 260 feet before they turned to the right and went off the pavsment. 
The first tire skid mark on the psvement was made by the right main landing- gear tire, 
followed by the nosegear tire mark 10 feet beyond and the left main landing-gear tire 
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1.12.1 mmt controls 

Examinaiion of the aileron and wing flap control systems gave no evidence of 
a preimpact failure or malfunction. The flap actuator was in the fully retracted position. 
Holes punctured in the fuselage skin corresponded to the inboard flap hinge bolts and 
confirmed that the xlaps were retracted. The flap an3 elevator interconnect cables had 
broken in the area wher? the empennage had separated. The ballscrew jack was attached 
to the flap bellcrank, but the end of the ballscrew jack was pulled free from a fuselage 
attachment. Control eables remained attached to the ballscrew jack, which rotated 
freely. The associated trim tab jackscrew remained iQtact on the elevator. 

Examination of the rudder control system disclosed that the control cable and 
the control quadrant for the torque tube were brcken. However, there was no evidence to 
indicate that the separations resulted from a preimpact failure. 

Examination of the elevator and rudder trim tab systems showed that the 
cables hed separated near the area where the empennage separsted from the fuselage. j 
There was  no evidence of a preimpact failure or malfunction of these control systems. 

The elevator control cable was broken in two places -- under the floor in the i 
cockpit and in the tailcone area, where the empennage had separcted from the fuselage. i 
The control column was broken from the attachment slot for the left beering, and the i 
push-pull connecting rod was fractured where it was  attached to the base of the control 1 
column. The control cable remained attached normally to the elevator coi?trol lever e j 
below the control column. The elevator stop cable was  Sroken, but the ends remained 
attached normally to the fore and aft pulley assemblies. The examination of the elevator 
control system in the fuselage, including all of the pulleys, disclosed no evidence of a 
preimpact failure OF malfunction. 

properly to the control quadrant. The control rod (Part N3. CGCF 1141-1) that connected 
The remaining elevator control cables in the empennage were attached 

the elevator control quadrant to the elevator torque tube was at.tached properly to the 
quadrant, but it was not attached to the torque tube. (See figures 2 and 3.) The standard 
parts used to connect the rod to the torque tube were not found. h bolt, similar in size to 

stabilizer. The connecting rod was bent slightly, with two derlts i?. the front surface of 
the rod's lower 8ttachrnent bolt, and several washers were found loose within the vertical 

the rod. The dents were located 3.5 and 6 inches from the; lower connecting rod-end 
bearing. The dents corresponded to the location of a stabil~zer stiffener and web when 
the elevator control quadrant was placed in the full  nosedown position. 

1.13 Medical and P ~ t h o l ~ c a l  Information 

the Blaine County Eospital iii !!ailey for treatment. The captain and the seriously injured 
Seven of the occupmts were treated for serious injuries Six were taken to 

passenger in seat 6C were taken by helicopter to the Saint Alphonsus Hosoital in Boise. 

1.14 Fire - 
There was no fire. 
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One of the motorists informed a service station attendant in Believue of the 
accident, and t h e  attendant in turn called t h e  Blaine County Sheriffs Department at 1102. 
The Sheriff's Department, located in BelIevue, responded immediately and notified area 
ambulance services as well as the Hsiley Fire Department, whieh provided three fire 
trucks Sheriff's deputies were on the scene within 6 minutes of being called. 

The events just before impact with the highway, during evacuation from the 
airplwe, and during rescue efforts was assembled from interviews witn the flightcrew, 
passengers, and rescue personnel. 

Ail of the occupants heard the fasten-seatbelt announcement and had their 
seatbelts securely fastened. The passenger in seat 8C estimated that the ai-plane struck 
the highway 20 to 30 seconds after the announcement. The passengers described the 
impact as a 'loud bang" and 8 "big bump" and said that everything went "around and 
around" and "topsy-turvy." The passenger in seat 8C saw the passenger in 3C %wincing 
around like a rag doL" 

The captain was thrown ahead of the airplane while stid strapped to the 
remains of his seat by his seatbelt. His shoulder harness failed. The first officer's 
shoulder harness also failed; he  came to rest strapped to his seat and buried under snow in 
the  cockpit areg. The passenger in seat 3C remained stmpped to his seat, but t h e  seat 
broke loose and came to rest on top of the passenger entry door a t  t he  rear. The seatback 
of seat 4C broke but the seat remained attached to the fioor and the seatbel? rernsined 
secured. The seets and seatbelts of the other passengers were undamaged and remained 
secured, leaving the passengers in X ,  4C, 6C,  and 8C "dangling" from the seats which 
remained in place. (See figure 4 for injuyy chart.) 
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The passenger in seet 3C was the first to exit t he  airplane. H e  was aware of 
the right-side fuselage exits, which were then overhead, but a h  noted a clear exit route 
through the opening in the cockpit. The passengers in seats 4A, 6C,  and 8C also escaped 
through the opening in the cockpit. Motorists assisted them from t.ile airplane. 

The passenger in seat 8C was the second one to escape. She had unfastened 
her seatbelt and fell. She was shaken and disoriented, but smelled fuel and realized that 
she had to move. She s w  the passenger from seat 3C exit the airplane and she crawled 
after him. As she did so she saw the young boy (4A) unbuckle the seatbelt of the 
passenger in seat 2 6 .  A motorist assisred her outside of the airplane and she told him 
there  were others inside and to call ambulances and fire trucks. The young boy was the 
third to exit the fuselage. Although he was concerned about his mother's injuries 
(passenger iG 4C), he followed her instructions and departed through the opening in the 
cockpit. The fourth to exit the airplane was the passenger in seat 6C. She was the 
passenger s;!ost seriously injured. She had released her seatbelt and observed the young 
boy exitirg the airplane and followed him. The fear of fire kept her going until she 
crawled 15 to 20 feet away from the fuselage. She and the captain were transported by 
helicopter to Saint Alphonsus Eospibl in Boise. The passengers in seats 2C and 4C were 
the fifth and sixth passengers, respectively, to exit the airplane. They were assisted out 
of the wreckage by ainbtilanee service personnel. 

Ai; of the cabin exits were found to be Qoperable when the fuselage was placed 
upright during :he wreckage examination. 

1.16 Tests and Besearch 

1.16.1 HetaEuvical Examinatian 

Portions of ihe elevator controi system, consisting of the torude tube, 
comecting rod, and a b i t ,  were exszined i s  the Seiety Boardk metal-lurgicai laboratory. 
The rod contained t3e required reinforcing sleeves; however, it did not contain the 
required s+;amp showing t h s t  it had See- inspected. The connecting rod is r!ormeBy 
instslled in the elevator torque tube by placing the spherical beerirg end of the rod 
Setweer! the clevis ears of the torqw tube and attaching them with a standard AN 174-12 
bolt, an A X  960 B 1 E  washer, and 2% YE3 17826-4 castellazed n u t  seeured by &q 
%'is 34665-159 cotter pia. {See figure 5.: This task is performed from the right side of the 
airpiene ernpenmge and requires removal of a fairing before the work can h 
acco.rip!ished. Thnre is no access phte on tihe !eft side of :he entpemage for t h k  purpose. 
Schematic d-e.wimgs of the ins:a; -hEi;ion Show ?he 9o!t head feciiig tt-e ieft side of the 
eirplalze. In this position the threaded end of the bo';: is resdity visible from the right side 
of the empennage, end it is relatively easy tc attack the nut an,$ cotter pia fro= rhe righ: 
side. If t h s  bo!t is reuersed; the nut and co:?er pin car,nc*. be seen without t he  aid of 
inspection xiror .  {See figwes 6 m d  7.) in cke folowing djscuss.o:! of :he position of the 
parts in the ezpennsge, t h e  ? e m s  'Yight:' &nd '?efZ'' ere eehed  relative io rhe norm& 
forward seeled posi?ion in the eirp!me. 

Taraue Tube Ctevis.--The _levis e c s  of t k  teqse tsbe ex.h.iSitee considera$!e 
mC?C!lanieaf darrtri.ge on thei!. h e r  SilrfBCes. [s- figure 8.1 '?he inside supfaces of the 
clevis ea- st:achfF.ent holes show& earnage copsistent w i t 3  ccr.Tect iyltk the  sides of the 
spi-erical bewing of rhe cor.sectti~g rL&, YS s?mwn by a.r~cw, "Y! '  ir. figure 8. Sow,-ve-, 
white paint cx rhe scrface of  the c:e:ris ears between :he holes a& rhe cure: edges of t:ie 
rod-end bearing d e ~ r g e  indiesxed 152 Searing daxage had o>cur& before :he iftst 
FfiinXiW O f  :he os:'.. 



1 

t \ 
Upper attachment bofr,Part# AN17412 

Washer, Part# Ai\19603416 

Figure 5.-~Ievator controt installa?ion, from 
deHavilland DHC-6-300 P C ,  Chapter 27-30-00, page 0, 

figure f (descriptions adaed to :he inustration for clarity). 
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Figure 6.--View of the elevator control rod connected to the 
torque tube clevis, .with fairing installed. 

Figure ?.-View of the elevator control rod connected to the 
toque tube clevis, with the fairing removed. 







-16- 

Pimre 11.--Two views of the bolt that was found in the empennage. 
"M" indicates a ;netaI smear. 
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X-r&y spectra generated for both specimens under identicrsl electron beam 
conditions and time showed that the metal flake wes composed of the =me material as 
the torque tube (required materiel for torque tube 6061-T4 aluminum alloy). fn addition 
to energy. peaks from the elements of the torque tube material, the spectra generated 
from the metal fragment contained sm&r energy peaks for cadmium, titanium, 
chromium, and iron, which are representative of a cadmium-plated steel bolt material. 
The threaded end of the bolt contained notable wear on the k t  few thread crowns, as 
shown by bracket 'W" in figure 14. A h ,  each of the thread roots was filled with debris 
that XEDA analysis showed to be rich in duminurn and silicon. 

Spherical B e a r k  Attachment Hole---The right photograph of fitgute 14 is a 
closeub view of the hole wall in t he  mherical bearii of the cwinectina rod The left side 

F ~~ 

of the hole wall dkplayed smeared~mktal flakes, anzthe remainder w& rektively smooth. 

An XEDA speetrum produced from one of the metal flakes removed from the 
spherical b e a r i n g  hole wall gave spectra for the presence of aluminum, silicon, cadmium, 
titanium, chromium, and iron. The relatively strong peak of aluminurn generated m this 
a n a l y s i s  probably represents an aluminum alloy. The remaining peaics, however, represent 
the surface finish on the bolt (cadmium and possibly chromium), the paint used in the 
ssscmbly (silicon, titanium), and the bolt material (iron and possibly chromium). 

~~ 

The Safety Board consulted with deHavilland in an attempt to determine how a 
DHC-6-300 e.irplane would respond if the elevator control rod w e  disconnected in flight 
and the extent to which the airplane would be controllable under the circumstances 
related to the accident airplane. Because no tests had been conducted with a 
disconnected elevator, ~ o i "  were any required by regulations, the manufacturer could Only 
provide flight test data based on a "stick free" condition. The "stick free" condition 
differs from the aecident condition in that the test airplane would have been affected by 
some friction f r o m  the fLight control system, whereas the accident airplme would not 
have been affected becase the elevator control rod would have been disconnected. 

Assuming the airplane was trimmed perfectly during B representative descent, 
it would not change i t s  equilibrium if the elevator was  then diwonnected. A power 
reduction to 10 p.s.i. of torque pressure probably would cause the speed to decrease 
8 knots, the  pitch attitude to decrease 8* to loo nosedown, and the rate of descent to 
increase. This reaction probabiy would be only slightly different from that of the "stick 
free" condition. It was lecned that the airplane w d d  start to noseup when the speed 
began to increase in the descent. However, the airplane would not recover to a level 
attitude without the application of more power. The pilot could bring about a recovery 
within 700 feet i f  the maximum allowable torque was  applied by about 25 seconds after 
the initial power reduction to 10 p.r i  toque  pressure. There is enough elevator trim 
control to t r im the  airplane to nearly its stall speed with flaps retracted. The 
manufacturer further reported that flight characteristics of the airplane would not have 
been significantly affected by the placement of the baggage pod. 

1-17 Additional lnformatian 

1.17.1 Co-opematianr 

On August 31, 1979, Sierra Pacific Airlines received an Air Carrier Operating 
Certificate (No. OS-WE-SO) from the Federal Aviation Administration's (FAA) Air Carrier 
District Office (AWE-ACDO-34) in Phoenix, Arizona. Tte company was authosk& to 



-19- 

Figure ?4,--Detached bolt (left) with thread crowns worn at bolt's end 
(bracket "W"); metal debris in thread roots. Hole wail (right) 

in spherical bearing of control. rod; debris is smeared flakes. "Inboard" 
arrow refers to left side of bearing. 

Both photographs about X10. 

operate Convair CV-340 and CV-440 airplanes under Section 135.2 4/  of 14 CFR Part 135. 
The dsHavillarrd airplanes also were operated under 14 CFR Part 135. 

The operations specifications of Sierra Pacific Airlines authorized the 
company to conduct flights in accordance with the provisions of the Supplemental Rules 
of 14 CFR Part 121 (121.41) and 14 CFR Part 135, under the terms of agreement with 
Transwestern Airlines S iem Pacific flightcrews flew Convais CV-580 and deHavilland 
DHC-6 typ? aircraft for Transwestern Sierra Pacific has responsible for operational 
control of the flights cowered by the agri?ement, which were conducted subject to the 
terms of its air-carrier certificate. Sierra Pacific's Flight Operations Office in Tucson, 
Arizona, exercised operational control and flight release authority. Company policy 
required flight rsleases for all flights, describing the conditions under which the flights 
xere to be made. To r e l e a s e  a flight, the Flight Operations Office & the 
pilot-in-coxmmd had to concur that it could be made safely in accordance with Federal 
regulations and rompany policies and procedures. The company also required that eithei a 
VirR or IFR fiight plan be filed for all flights and that the plan remain in effect 
throughout the flight. 

4 - / Air taxi operktions with large aircraft (12.500 pounds or more). 
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1.17.2.1 Pasonacl 

Sierra Pacific was authorized to perform maintenance, preventive 
maintenance, and alterations on its deHaviRand DHC-6 airplanes in accordance with 
subpart J of 14 CFR Part 135 (135.411(~1)(2)). As rquired by the regulation, the company 
had a Director of Maintenance, a Director of Operatiom, and a Chief Pilot. Although not 
specifically required by Part 135 (135.3'7), the company had designated a Director of 
Quality Control, primarily to carry out the responsibilities and duties of a ChZef Inspector. 
This position is required by the Subpart C of 14 CFR Part 121, Certification Rules for 
Supplemental Air Carriers and Commercial Operators Sierra Pacific decided to appoint a 
Director of Quality Control in part to accede to the urging of the FAA Principal 
Maintenance Inspector assigned to the company and in part because it was operating large 
transport airplanes 

The Director of Maintenance met the qualification requirements in 135.39k). 
He had been employed by Intermountain Air Servie for about 10 years as a Director of 
Quality Cuntrol, and he had held various maintenance supervisory witions with that 
company. He joined Sierra Pacific on January 21, 1980, and was initiany employed as 

current Director of Qudity Control was hired in July 1981. 
Director of Quality ControL He was  assigned as Dzector G f  Maintenance when the 

'Ke Director of Quality Control had also worked for Intermountain Air Service 
for 6 years. He was the designated Chief inspector for that company during his 
employment. He had retired from the company in 1979 and joined Sierra Pacific in July 
1981 as Acting Director of Quality ControL He reported that he was hired to maintain 
the airplane cardex files and log sheets, make monthly maintenance forecasts, and make 
reports to t he  FAA He stated he worked oniy 3 days a week. 

The company employed six qudified airframe and powerplant mechanics who 
also ha6 authority to perform required inspections According to the company's General 
Mahtenance Manual, one of the mechanics served as a maintenance supervisor responsible 
to the Director of Maintenance. Another mechanic served as an airline inspector 
responsible to the Direetor of Quality Control. (See appendix E for a detailed description 
of the duties and responsibilities of the Director of Maintenance and Director of Quality 
Control) 

The company's FAA-approved aircraft inspection program for the DHC-6 
provided for main base, field base, and mechanic preflight inspections. Win base 
inspections were to be performed at intervals ?at to exceed 500 hours tme in service, and 
field base inspections were to be performed at intervals not to exceed 100 hours time in 
service. The company itself did not require specified calendar intervals for these 
inspections The main base inspections were always performed at the company's 
maintenance facility at &ana Air Park, 15 miles from the company's headquarters in 
Ttxxian, Arizona. Field base inspections were performed either at the Sierra Pacific's 

office of the Director of Quality Control was lacated at the company's headquarters in 
maintenance facility or at other locations from which airplanes were operated. The 

Tucson The company had contracted with Western Aircraft Maintenance to perform 
maintenance and field base inspections on N361V. Western Aircraft Maintenance is a 
repair station (501-3) certified to perform all airframe maintenance on both small and 
large aircraft; it also holds a rating for limited engine and avionics repairs. 
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The specifics of the required ixpeztions of the flight control systems were 
similar on t h e  Mats Base Inspection form and the Field Base Inspection form. However, a 
May 21, 1981, revision to the Mein Base Inspection form added a required inspection of 
flight control connecting rods in the fiiselagt, wings, and empennage. The rontroi rods in 
the empennage were to be checked for 'I. . .damage, safety, corrosion and security"; 
bearings were to be checked for "corrosion, cleanliness and security." The Field Ease 
Inspection form does not include this  revision because the company oniy required it a? 
500-hour intervals and not a t  100-hour intervals. The htkplane manufacturer's 
maintenance inspection program, termed EMMA, consisted of 48 equalimd checks 
performed a t  100-hour intervals. The EMNA inspection schedule required a thorough 
examination of the flight control rods at ROO-hour intervais or oi-ice each year, whichever 
came due first. 

1.173.2 -&cordkeepkg 

Federal regulations and company policy require maintenance, overhaul, and 
alteration of certain critical items to be designated as %Required Inspectim Items". A 
failure or malfunction of any one of these items can render thc airpiam* immediately 
unairworthy. One such critical item is major rigging and edjus?ment of flight controls and 
control surfaces. Correct maintenance of critice! items is validated by E fundtqental 
industry-wide safety practice oE: (1)  requiring the mechanic who I'erforms the 
maintenance to sign the appropriate repair work orde-, and (2) havir,g nn authorized 
inspector who has not directly participated in t h e  inaintenance perform 2n inspection ttnd 
also sign the repair work order. 

The company's General Maintenance Manual provided specific gui.3ance for the 
implementation of the  maintenance and inspection program. The Directw of Quality 
Control was responsibie for inspections and maintenance recordkeeping. 'v'arious forms 
were used by the  company to control scheduled and unscheduled maintenance, component 
ehanges, AD'S, aod required inspections. (See Appendix E for detaiied description: ~f the 
forms.) 

The company's General MEintenance Manual specifies procedures ?o insure 
inspection of required inspection items as foUows: 

Prior to proceeding with any maMenance, ttiteration, or irspection 
which includes a "Required Inspction Item", the Inspection Department 
will be alerted to have an authorized person available to provide '&e 
second pair of eyes  Inspection and Maintenance forms will be initiated 
and placed in the vicinity of the maintenance scene for reacly reference 
and to record the  work and inspections accomplished. Upon completion 
of the maintenance, dteration, or inspection, the forms FsiiI be examined 
for complete and correct entries, especially of "Required Inspection 
Items", before the airworthiness release is signed. 

After maintenance has completed the repair order, the work is inspected 
by an inspector who signs the block marked '?SSP." The form is then 
forwarded to the maintenance records department. 

The manufacturer's Service Bulletin 6,390, issued February 15, 1980. made 
mandatory &: A D  8G-13-11, requires removal of the flight control rods and removal of 
paint and/or primer f r o m  the ends o f  rods for B distance of about 2 inches from the 
magniformed area for inspection of both ends of the rods with  dye penetrant for detection 
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of cracks. If cracks are not detected, the rods are to be refinished with zinc rlimmate 
a i i  painted as required. After inspection and painting, it is necessary fo I.f,-*Lamp or write 
in the appropriate code to indicate to be written or stamped on the psrt to indicate that 
the part has been inspected. Appropriate furtetional checks of the flight ton t rd  +em 
were prescribed after reinstallation of the control rods, as was the rebalanc% of the 
elevators. The Bulletin recommends that the inspections involving removal of external 
paint for a visual inspeetion be repeated at intervals not to exceed 400 flight-hours or 
6 months. The manufa.cturer has determined that an  additional 1-ounce weight may be 
required after modification of the elevator COMeCting md (see appendix G for excerpts 
from SB 6,590.) 

Dure the Safety Board's investigation at the company's headquarters, the 
Director of Quality Control was  in the process of placing into a computer system all 
routine inspection time intervals, scheduled component change times, and required ADS. 
I-le also maintained a cardex system to record individual part changes, component AD 
compliance, and Service Bulletin compliance. Since his office was  15 mites from the 
maintenance faciLity at Marana Airport, all logbook pages, inspection forms, am3 other 
pertinent airplane information had to be transported to  his office d&ily. 

A review of the compmy's records for N3SlV showed that reinforcing sleeves ~ 

were installed on all of the  fiight control rods during the inspection of the rods on j 
February 11, 1982. (The work was started and an inspection w a s  made on December  2, j 

1381, but the work w a s  not completed until February 11, 1982.1 However, there was no 1 
record ciearly showing that the flight control rods had been reinstalled and the j 
installation had been inspected. The record of the  third inspection of the fiight control I 

rods reported no defects; this work was started on October 20, 1982, completed an i 
November 5, 1982, The forms for both the second and third inspections were signed by 1 
the same mechanic. The Director of Maintenance's inspection stamp was placed in the j 
inspector's blwk of the form for the second inspection, and his initial appeared &s having 
inspected the work during the third and last known inspection of the mtrol rods. 
Although the  airplane had only accumulated 350 h o u x  between the time of the initial and 
second inspec.tions, 423 days had elapsed dL:ing tha t  time. Except for a brief test fig%, 
the airplane did not fly between the second and thirl  inspections. A Work To Be Done" 
inspection sheet used far a check of the  flight control rods during the last AD inspection 

signature b!.ock. The company did not reqaire an inspector IO sign this form f o r  the work 
on November 5, 1982, was signed by t h e  Director of Mainternnce in the mechanic's 

performed. "here was no record to show that t he  elevators were rebelanced when the 
sleeves were installed, as required by t h e  Service Bulleth 

The airplane was painted between December 16, 1981, and February 3, 1982. 
According to the painting invoices, Sierra Pacific was responsible for removing and 
reinstalling the flight control surfaces. According to a maintenance form dated 
December 16, 1981, all flight control surfaces were to be removed f r o m  N361V for 
painting and balancing. The surfaces were removed the  next day by the s a m e  mechanic 
who had accomplished the A D  80-13-11 requirements for t h e  flight controis. However, no 
repair order or other record could be found to show who reinstalled the flight controk 
surfaces on N361V after they were painted and when the work w a s  done, 

The company had been operating two other DHC-6 airplanes (X2722 and 
N2882) during this period. These two airplanes also were painted during the s a m e  period 
and were sold before the  accident, because the company intended to ciose down the 
DHC-6 operation. After the accident, an inspection of the t w o  airplanes in Puerto Rice 
disclosed that the elevator control rod connections to the torque tubes were fe-ened with 
the correct bolts and were properly secured with cotter pins. The bolts were 
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The Director of Maintenance testified *at he could not Iocate the 
.maintenance form docrirnenthg the insteflstim of the elevator on R361V aft* it had been 
@tied. He said he did not recall whom he might have instructed to reinstall the 
elerators nor who the inspector might have been. Regarding the second AD hrspection, he 
said he inspected all of the work on the control rods performed by the mechanics, but that 
this inspection did not require the use of the lO-power magnifying g k  Hi? said he 

in the airplaw; he also looked for. cracks and checked t& be sure that the sleeves were 
installed properly. He sated that on the third AI? b s p e c t i o n  the control mBs were not 
removed Efe said that he used the magnifying glass to inspest xw cracks under the 
sleeves while the rods were installed. When asked if he was  able to use the magnifying 
glass with an inspection mirror he said, yes, to the best that I can remember, yesu When 
asked about the Work To Be h e , "  inspection sheet of November 5,1982, he said @at it 
was developed specifically for the 1Opower magnifying glass inspection. He explained 
that he signed this form in the mechanics column because, according to the AD, it ". . .is 
not a required impection itenq because nothisg w a s  re&oved- Tht's why there was no 
irrrpector's column on this sheet" He said he sign& this form because he w8s the fast 
person ta examine the rods 

chedcedtobesure thc t t the~ t ionco~edta the~o feontro frods ins ta l l ed  

The Director of Maintenance stated that he thought the Service BuaZetin m a s  
very confusing. He said he hed trozrbIe determining which control rods had to be repllteea 
and rvhich ones required sleeves in order to be &ie to comply with a l-year, 8oo-hour 
impection cycle. This confusion, however, dealt mainly with the f h p  and aileron conpol 
rods 

A comparison of AD 80-13-11 with Service Bulletin 61390 showed that the 
bulletin &id not specirI&y require a &ye penetrant reinspection with a lopower 
rn~gnifying gzasS after the sleeves were reinstalIed. I t  only stated on page 4 ". . .con*jnue 
visuaI inqeeticm following removal of external writ . . -K The A D  directed personnel to ". .viuta& inspect, using at lest  a ten power glass, in accordance with the h e  
Bulletin, page 8, Figure 1." However, page 8 of the bulletin does not pertain to the 
iaspectionpmcedzr~endFia;ure1isonpage9. 

s a f e t . j ' E k m r d  investigators discussed these discrepancies between ttre AD and 
the Service Bulletin with the FAA. On August 4,1983, the FAA published a revision to 
clarify AD 80-13-11. 

On February 21t, 1983, Safety Board investigators interviewed the mechanie 
who was in charge of twmtenance on N361V for Westem Aircraft NIaintehance, tnc He 
stated that during the last field base inspection, which he completed 03 February 5,1983, 
no inspection covers were rew&ved for internal e x a m h t i i  of the flight controls, except 
f a  the hydraulic pump and control qua&mt undor the cockpit fleer. The controls in this 
area were fwnd to be airworthy. The lest maintenance he performed on the airplane on 
February ID, 1983, related to minor items, and to the best of his knowledge no Sdditi-1 
;naintenanee m m  performed after February 10. 

I373 FAA d- 

Qxrations--At the time of the accident, the FAA was in the ptocess of 
combining its Genere1 Avietion District Office (GADO) in Scottsdale, Arizona, with A b  
Cmier D&rict OEice (ACDO) NO. 34 in P M i x  to form a Flight S- w i c t  
Office (PgDof in SeotWele. Aithough ACDO NO. 34 WBS authorized to have three 
operations inspectors, it aily had two at the time of the accident; it p r i m m  
certirkate reqmdbiity fa three air carriers and sffKHtcJIu?1 rfspomibitity far 18 Ot- 
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The flightcrew w s  properly certificated and qualified for the fright- The 
eglptain was highly experienced, and the first officer was L relatively &experienced pilot- 
Both bRd been provided the off-duty t ime qired by federal regulations. The 
investigation provided no evidence that the flightcrew's performaace during the flight had 
been adversely affected by any factor. The weather conditions at the time of the 
accident were good, with 3igh scattered clouds, good visibility, and a 5-knOt wind from 
the n-. Except for a control rod that was disconneeted from the elevator torque tube, 
*re was no evidence of a preimpact failure or malfunction of airframe, powerphnts, or 
systems 

The flight was uneventful until the captain began to slow the airpLane for 
descent. A t  that time, the captain apparently encountered a loss of elevator control w h n  
he attempted to check the normal noseover tendency of the slowing airplane. 

Accordhg to the "stick free" response data provided by the mamfactuter, tW 
rate of descent of the airplane without elevator control would have increased more than 
that intended by the captain when he reduced power. The degree of pitch ctrange would 
have &pen& on how well the airplane had been trimmed. According to the 
manufacturer's assesment, the baggage pod that had been added to the airplane would not 
h v e  changed its flight characteristics Although the forward allowable cg. l imit  was 
exceeded by 0.7 percent, this probably had a negligible effect over the airplane's recovery 
characteristics at its forward allowable cg. limit. 

The inherent stability of the airplane would have caused the airplane to begin 
a reemvery from tbe dive within about 700 feet. However additional power would have 
been required to effect a fi;ll recovery. The airplane was estimated to have been 700 feet 
above the ground when power was reduced. I t  is not known when the cap- applied 
power during the ensuing mcontroUed descent. Statements by some of the passengers 
about the flightcrew f m t i d y  moving a big lever overhead indicated that the 

the airplane. The Safety Board coucludes that the captain was successful m the 
flightcrew was probably "varying" the power in an attempt to control the pitch attitude of 

application of power whleh hastened the airplane% recovery so that it 'contacted the 
highway at a relatively flattg attitude and that this was one of the primary factors 
responsible far the survivability of the forced landing. 

The captain could not specifically recall using elevator trim in his attempt to 
cantmi the pitch &tit+ of the airplane. However, because trim is used almost 
instinctively arsd repestedly by pilots to reduce flight control system forces, there -rS a 
possibility that the captain used some elevator trim during his hurried efforts to control 
the airplane in the seconds before impact. 

control rod was disconnected from the torque tube. The standard AN 174-12 bolt, or 
Preliminary --scene examhation of the wreckage disclosed that the elevator 

portions thereof, castellated nut, and cotter pin that connected the rod-end bearing to  the 
torque tube &is were not found. However, 8 bolt of similar diameter, but sharter in 
length than the standard bolt, was found lying within the empennage near the unattached 
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end of the elevator control rod. Therefore, in the absence of other mecha&aI, ' ' ' . .. 

discrepancies the investigation focused on the manner in whi$h the elevator control:.& : ., ~ ~ . ' .  

became disconnected and on identification of the fastener that had been used to attach : 1' .. 

the control rod to the toque  tube. 

- .  

~ . .  

. ,  
. : . .  

. .  , 

Because the ultimate design strength of an AN-174 bolt is several times . t h e  

ultimate design strength of the torque tube clevis used in this connection, the clevis 
should have broken before the bolt was subjected to overloads However, neither the 
rod-end bearing nor the clevis was damaged significantly. In a properly connected joint, 
the bolt grip must be of sufficient length that the bolt threads do not bear on the holes in 
the clevis ears. However, microscopic examination of the bolt hole in the left clevisear, 
which showed areas of thread damage across the entire thickness of the wall, indicated 
that a boIt with an insufficient grip length had been installed or that an unsecured bolt 
had backed out of the clevis during control system movement Also, with a proper 
connection the left clevis ear should have had circumferential markings on its outboard 
surface from movements of a washer, fastened nut, or a bolt head which corresponded to 
movements of the control rod. The thread damage to the bolt hole in the clevis and the 
lack of markings on the outboard wface~of the clevis ear suggested that a bolt shorter 
than '&e standard AN 174-12 bolt was probabe installed in the assembly, with the bolt 
k a d  facing the right side of the airplane, opposite the direction shown in the 
manufacturer's illustrated parts catakvg. 

. -  

Examination of the threads of the nonstandard bolt revealed an embedded 
metal flake with the Same chemical composition as the mew of the torque tube clevis 
ears. In addition, the first few thread zrowns of the bolt were noticeably worn. From this 
evidence the Safety Board concludes that at some time the bolt came in contact with a 
component having the same chemical composition as that of the torque tube c levk  Had 
the specified bolt been used to connect the control rod, a washer and nut could not have 
been securely fastened onto the bolt and secured with a cotter pin. 

The Safety Board finds the  evidence more than sufficient to conclude that the 
control rod was attache? to the toque  tube with a nonstandard bolt, that :he bolt was 
shorter than the one prescribed to connect the control rod to the torque tube, and that 
because it was  shorter it could not be secured properly with a cotter pin. 

While i t  is possible that an unsecured bolt might remain connected for 200 
flight-hours, t h e  amount of t ime between the painting of the airplane and the accident, i t  
is not conceivable that the unsecured bolt could have gone undetected during a proper 
performance of the second follow-up AD inspection of the flight control rods 
Maintenance records and personnel testimony show that reinforcing sleeves were installed 
during the second AD inspection. This would have required removal of the control rods 
and inspection after reinstallation Consequently, an unsecured bolt should have been 
detected during this inspection if i t  had been properly done. Furthw, although the control 
rods were reportedly mt removed during the third AD inspection, i t  is not likely that a 
bolt without a nut would have remained undetected during a proper inspection. 

Maintenance personnel testified that the flight control rods were not removed 
during the third AD inspection. They believed that the AD did not require removal of the 
control rods in order to perform the inspection adequately. The performance of the third 
inspection is significant, because it was the last known time maintenance a d  inspections 
we= p&orrned on the elevator control rod. Although the instructions in the AD and the 
manufacturer's Service Bulletin were not completely consistent, it should have been 
evident to certificated mechanics that the installed flight control rods could not have 
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been inspected adequately, with a 10-power magnifying glass, nor could paint have been 
adequately removed for the visual inspection with the rod installed. Because 'the 
maintmance personnel directly involved with the AD inspection were experienced, it is 
difficult to believe that they could have misinterpreted the instructions and the intent of 
both documents. However, the discrepancies between the two documenls dictat,ed some 
cferificetion; the Board is satisfied -with the actions taken by the FAA since the accident 
to eliminate any possibility of confusion. 

From the available evidence, the Safety Board could not determine who 
installed an improper bolt in the elevator control rod or exactly when the installation 
occurred- 'The outboard surface of the left clevis ear showed no scratch marks, but3he 
&minute test flight should have left some rub marks, however slight, from a properly 
secured control rod. This indicates that the control rod was not properly secured when it 
was installed after the second AD inspection., Maintenance performed by Western 
Aircraft did not involve the removal of control rods and can be eliminated as a factor. 
Therefore, the Safety Board concludes that a breakdown in Sierra Pacific's inspection 
procedures occurred during the second and third A D  inspections and that a poorly 
performed inspection failed to detect the presence of a nonstandard bolt in the 
connection 

Compeny Maintenance and Ispeetion P-m 

In an attempt to determine how a required inspection item could have been 
overlooked, the Safety Board reviewed the company's maintenance and inspection 
program. The ' Directw of Maintenance and all of the mechanics who had performed 
maintenance on the airplane during the periods in question were designated inspectors- 
The Director of Quality Control worked part-time on recordkeeping at a location 15 miles 
away from the maintenance facility; he did not have any inspectors assigned to him. 
Because the company was in the process of closing down the DHC-6 operation, 
maintenance emphasis apparently was  directed toward the larger and more complex 
CV-580 airplanes. 

Although the company had adequate maintenance and inspection prbgrams 
written into its General Maintenance and Inspection Manual directives, maintenance 
personnel failed to fallow approved procedures. During his deposition the Director of 
Maintenance stated that he could not recall whom he had assigned to remove and reinstall 
the flight control surfaces on M361V before it was painted. Neither his testimony nor that 
of the signing mechanic contributed to a determination of who inspected the installation 
of the control rad following the second AD inspection. However, because the 
maintenance form stated, 'Iflight controls rigged," and because the installation of the 
control rod was a required inspection item, i t  is reasonable to conclude that the Director 
of Maintenance's stamp in the inspector's block of the form signified that he had inspected 
the installation. Finally, the airplane was not released from maintenance in accordance 
with company procedures and federai regulations for the test flight one month after it had 
been painted and had undergone the second AD inspection of the flight controls. 

Federal .regulations E/ mandate separation of maintenance functions and 
required inspection functions, and an organization adequate to perform these functions. 
Because the Director of Maintenance was the  senior inspector for the company and the 
Director of Quality Control did not manage en inspection unit, the arrangement was not in 

- 6/  14 CFR Part 135.419 - Approved aircraft inspection program; 14 CFR Part 135.423 
Maintsnance, preventi;.? maintenance, and alteration organization; 14 CFR Part 
135.427 - Manual Requirements. 
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accord with the intent of the regulations. Although the company was not required to have 
a Director of Quality Control by the regulations under which it was certificated to 
operate, neither did it have a means for double-checking critical maintenance actions. 
The evidence indicated tha t  +he Director of Maintenance ha6 sssrimed many of the duties 
and responsibilities ~f the Director of Quality Control, including performing required 
inspection functions. The Safety Board is of the opinion that the company allowed this 
situation to develop Po the point where the safety features of the inspection program were 
compromised, because maintenance personnel were performing required inspection 
functions in a way tka: did not distinguish maintenance and inspection functions. This led 
to (at most) h cursory inspection to check that the elevator control rod was properly 
connected to the torque tube. 

FAASuneiUance 

Of the totai FAA surveillawe inspections of Sierra Pacific's maintenance 
depertment, only about 13 percent were directed to i ts  DHC-6 operation, as opposed to 
about 70 percent for its CV580 operation. The Safety Board beiieves that FAf- w a s  
probably justified in performing more surveillances of the CV-580 operation than the 
DHC-C, operation because the company had more CV-580's in operation and flew them 
mew frequently and because mechanically the 0-580 was more complex than the 
DHC-6. Even so, the Board believes that the F Principal Maintenence Inspector shot;!d 
have been aware of the  limitations of the company's inspection program inherent in the 
part-time presence of the company's Director of Quaiity Control, his distance from the 
maintenance facility, the cornmi3gling of the mechanics' and inspectors' responsibiiities, 
and the  comningling of the duties and responsibilities of the Directors of Maintenance 
snd Quality ControL These circumstances should have alerted him to the possibility of a 
compromise of safety in the maintenance department unacceptable in an air carrier 
operation. Based on i t s  continu&- accident and incident investigation experience, t h e  
Safety Board Selieves that a high level of safety in air carrier operations can only be 
sustained through siistained and discerning surveillance by the FAA, which was lacking in 
this instance. 

Other discrepancies uncovere3 during the  course of the Safety BGard's 
investigation related to the compeny's operation, but they S'iS not involve factors 
contributing to the accident. The flightcrew's use of average baggage weights, t h e  use of 
a weight and balance form that did not require calculation and recording of the airplane's 
c.g., the placement of the baggage in the incorrect location in the airplane, and the 
caneeLlation of the night plan are obvious discrepancies that should have been detected 
and corrected by company managers. Moreover, FAA surveilierxe of the company's 
operations coilld have detected these a2viations from the company's FAA-spproved 
operations manual. 

Survivability 

The accident was survivable. The airplane crash-landed or; a level highway to 
the left of the centerline and w a s  headed about 3 O  to the right of centerline. Analysis of 
the sequence of the skid merits from the landing gear, the dimensions of the airplane, and 
the dimensions of tne highway and snowbank disclosed that the airplanes attitude a t  
impact was 2 O  nosedown, about so right roll, and 2 O  to Jo left yaw. 

Aceordirg to the manufacturer, the damage to the landing gear compression 
blacks and the preload bolt indicated that design landi?-s ioads were exceeded. The 
vertical g Ioad encountered at impsct with the highway w a s  estimated between 5 and 
6 g's AlLMugh the nitsegeer and Fight main laxling gear absorbed the brunt of the impact 
forces, the bre& ir. the fuselage above the fixed main landing gear fat station FS 240) 
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icdicated severe impact forces. Damage to the  nosegear and right main &?ding gear and 

off the highway and into the  snowbank. Once the airplace struck the  snowbank, i t  began 
the  right wing% contact  with the  snowbank were factors that caused the  airplane to veer 

to cartwheel,  as shown by the  manner in which ir broke apart. No a t t e m p t s  were made to 
determine the  g loads sustained in t h e  breakup because of the  specxlative nature of such 
calculations. 

However, the  primary factors responsible for the survivable neiure of the 
accident were: (1) t h e  captain's skill in controlling the airplane to achieve shaZow pitch 
and roll at t i tudes at impact; (2) the amount of occupiable space remainisg in Lite airplane 
f u s e l q e ;  (3) t h e  energy-absorbing characteristics of the packed snow; (4) the  retention of 
the  integrity of the  seat tiedown and seetbel t  restraint systems; (5) the  flightcrew's 
timely warning to the  passengers to fasten their seatbelts; ( 6 )  the  timeiy response irom 
passing motorists and rescue personnel; and (7) the  fact tiiat a iire did not erupt. 

Fire was averted in part because hot  engine parts  3n the wings were separated 

diminished t h e  likelihood of a flash fire. 
from the  fuel tanks in the  belly of the fuselage. The snow and 24OF temperature  also 

M a s t  of L\e injuries sustained in the accident were ?he resuit, of forces 
generated in the  cartwheel  gyrations, eve?. though the fuseiage in the ceSin area 
maintsiried i t s  s t ructura l  integrity. A 2  of the exit doors rrmained ope-able, but the 
normal exi t  through t h e  l e f t  rear cabin door and t h e  ieft front emergency door were 
blocked. However, because the  cockpit was  demolished, p a s s e n g e s  cwLd easily see en 
escape route. 

Airport personnel reported ?hat  they did not receive an  ELT signal 5.1 t h e  t ime 
of the  accident. The leck of e signal was hrtribdted t o  the iac? thai  t h e  ELT switch was 
found in the  OFF position, because the  crash irzpact forces were mcfe then sufficient to  
have act ivated t'nr ELT had the  switch been in the ARM position. However? there  w6s a 
possibi!ity t ha t  the  switch wss moved io tine OFF position by packed snow during the  
impact breakup sequerxe On the  other hand, the mechanic cwld  have forgotten to  place 
the  switch in the ARM position a f t e r  he reptaced ?he unit in ?he eirp!ane. Although 
accidental activations of ELT's have been a nuisance in t h e  past and ?be tendency has 
been not to a r m  them mti! the airplane is placed in operation, the Zoard believes that  the 
evidence is inconclusive as to why the  switch was found in the  OFF position. 

3. CONCLUSIONS 

3.1 Phdings 

1. The flightcrew was prspirij: cert if icated and quaiified for the  flight. 

S. The captain's u§e of power to control t h e  airplane was a primary fac tor  L 

in the  survivability of t h e  forced landing. 

3. The flightcrew's preflight avemging of baggage weights and loEd 
distribution and the  cancellation of their flight plan were contrary to 
approved company procedures. 

4. Except for a control rod being disconnected from the elevatcr torque 
ttibe, there  was no evidence of a preimpact failure e: malfunction of 
airframe,  powerplants, or systems of the airplane. 
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' h e  control rod became disccnnwted i~ f@% fror;i &e eleveti- torque 
tube because of the use of a nonstandard bolt the? mrird not be secured. 

The instsEation of tbe elevator eontrc! rod using a no~sa~d&-d bi t  
probably occurred dur~ksg the second AD imyec~ioyrs 

Tne con?pany's inspection program fail& to detect *e e of a 
nonstandard bcltt in the izstallation of the elevetor cca:rtri rol kallse 
of a breakdown in inspection procedures. 

The failure of the company's irspection prog?a?r. to detec: E no,st,axiwd 
bolt could be attributed to  the comrni?g&g ~f maintemxe and 
irspection pzson-ie! duties ai;d respopsibiiities. 

The cumpiny's management personxei f&ed :o ipswe ihe d:visim of 
mairtenance and iaspectior, funetior-s reqsired by :he e o n p n y ' s  FAA- 
appmvd maintenance program. 

The FAA's surveillance of the c~rr;peny% nain;emace en6 i??qec:Ion 
departments -.vas deficient in that it did r,ot detect :!?E wmnkgfing of 
maintenance and irspection duries a d  respo?-s?citi!icies ~ i t h i n  t2he 
tempany's aaintenance department,. 

The accident was survivable. 

Despite the fact that the fusekge maintcined its s:rw~urai integrity, 
the Severe "mrtwheeling" gyrations after initial impact caused :he 
injuries sustained by the occupants. 

3.2 Probable Came 

The National Transportation Safety Boerd dete?nkes thet the probable cause 
of the sccident was the id l igh t  loss of elevator control fozowing sepa-ation of the 
control rod f r J m  the torque tube at a connection wbex the company's mahtenasce 
departmen: had used a nonstandard, unsecurel bolt, which the cornpmy's iitspection 
departmept had failed to detect. Coi2tributirg to the azcident was the company's faii-e 
to maintain the separation of rnaintensnce and inspection fmctiors required by the 
maintenance program approved by the Federal Aviation Adxinktreticn, em? she failure of 
the FA.4 to detect the company's deviation frox approved end maintenance procedures 
during surveillanee inspection. 

4. REP3"ENCATIONS 

As 8 result of i t s  investigation of th is  accident, the National Trensportetion 
Safety Board recommended that the Federal Aviation Administration: 

Issue an air carrier mtirltenance bulletin to emphasize: (1) the need for 
air carrier airworthiness inspectors to require during the certification 
process that the air carrier's manuals and maintenance organizational 
strticture conform to regulatory reqcirernents regarding Ihe separation 
of maintenance end inspection functions and (21 the nec& to conduct 
surveillance in a manner chat will verify that the air carrier is 
performing maint.en&nce!inspectio~ functions and duties in aceordsnce 
with the requiremen%. (Class 14 Priority Action) (A-84-14] 
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5. APPENDIXES 

AF'PJiNDIX A 

INWBTIGATION AND HeAEING 

1. hvestigation 

The National Transportation Safety Board was notified of the accident at 
1310 e.s.t., on February 15, 1983, 2nd immediately dispatched an investiption team to 
the scene. Investigative groups were established for operations, humm factom, 
structures, powerplants, and systems/maintenance records. 

P a r t i e  to #e investigstion were the Federal Aviation Adminlstration, 
Transport Canada, Sierra Pacific Airlines, Transwestern Airlines, deKavilland Aircraft of 
Canada, Ltd., and Western Aircraft Maintenance, he. 

2. Public Hearing 

No public hearing was held 8s a result of this accident. Depositions were 
taken of Sierra Pacific Airlines rnsintenance personnel on March 2% 1983, at the 
company's offices at Tucson, Arizona. P s r t i a  present for the depositions were the 
Federal Aviation Administration, Sierra Pacific Airlines, and Western Aircraft 
Maintenance, he. 
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APPENDIX B 

PERSONNEL INpOXMArnON 

. .  
. .  . .  

Captain Donald R Moline 

Captain Moline, 39, was employed by Sierra Pacific Airlines on November 22, 
1982. He holds Airline Transport Pilot Certificate No. 1662441, issued November 3, i978, 
with LU). airplane multi-engine land rating and a type. rating in the DC-3. He has 
commercial priv'ileges fm airplane single-engine kind. His current first .class medical 
certifiate, issued 01: November 29,1982, contained no limitations, . .  

Captain Moke satisfactorily passed his last . proficiency check on 
December 12, 1982, and his last line check on December 14, 1982. At the time of the .' 

accident, he had about 12,000 flight hours, of which about 1,000 were as pilot-in-command 
of DHC-6 aircraft He had flown about 3, 73, 153, and 164 hours during the 24-h0ur7 
30-day, SO-day, and 9O-day periods, respectively, preceding the accident. His duty time 
(fright and standby) during the 24-hom and 30 days preceding the accident was about 7 
and 165 hours, respectively. 

First Officer Erik M. Thorsrud 

First Officer Erik M. Thorsrud, 25, was employed by Sierra Pacific Airlines on 
November 15, 1982. He holds Commercial Pilot Certificate No. 526416966 with airplane 
single-engine and multi-engine land and instrument ratings. His first class medical 
certifkate, issued on February 9,1982, contained no limitat' 40115 

At the time of the accident, First officer Thorsrud had about 275 flight hours, 
of which about 100 were in the DHC-6. He had flown about 97 hours during the previous 
90 days, 86 hours during the previous 60 days, 51 hours during the previous 30 days, and 
3 h a m  20 minutes during the.previous 24 hours. His duty time (flight and standby) during 
the 24-hour and 30-day period preceding the accident was about 7 hr and 104 burs ,  
respectively. He passed his last pilot competency check on December 4,1982- 
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The deHaviJland DHC-6-300 was type-certified' in accordance with Civil ' A i r  : 
. .  

Regulations (CAR) 3 of May 15, 1956. N361V received a standard Airworthiness .. 

Certificate (U.S.A.) in the normal category on May 16,1973. The airplane was w e r e d  
to Sierra Pacific Airlines in 1979. 

The airplane was maintained under an .FAA approved airworthiness 
maintenance program in accordance with Subpart J of 14 CFB Part 135 (135.411(aX2)). 
The Safety Board reviewed several documents, including Main and Field Base inspection 
forms, preflight inspection forms, discrepancy (M-5) forms, repair order fM-fi)forms, index 
cards (M-181, and the airplane flight logbook, to determhe the maintenance status of the 
airplane. Some discrepancies were noted. As an example, the M-18 index card 
concerning the the AD inspection of the elevator, flap? and aileron control rods did not 
clearly &Leet maintenance recorded . o n  a corresponding M-6 form. The airplane flight 
log did not contain a maintenanee release certifying its airworthiness prior to a test 
Bight. ASditionally, an M-6 form could not be found that showed the reinstaltation of the, 
flight controls after the airplane had been painted. Further review showed that all : 
pertinent AD'S up to the date of the accident had been performeet, O t k r  than the 
discrepancy concerning the unsecured elevator control rod, there were no other 
significant discrepancies discerned in the airplane. 

The total air t ime on the airplane at the t ime of the accident was  4,79 hours. 
The last Main Base Inspection of the airphle was performed on May 28, 1981, at a t o t d  
time of 4,373 hours. The last Field Base Inspection was performed on February 5,1983, at 
a total time of 4,767 hours Except for the Field Aviation, Ine. baggage pod instaited on 
the underside of the fuselage on December 21, 1982, there were na other known 
modifications to the airplane that would have affected its flight characteristics. 

The airplane was powered by two PTRtt & Whitney PT6A-21 turboprops, serial 
No. PC-24062) (left engine) and serial No. PC-E40051 (right exigine). Propellers installed 
were FIartzell HCBTNSOY. 



LEGEND: 
1. Piece of Rndar Dome 
2 .  Captain's Door 
3 Piecn of Nose Cone & Radar Hack 
4.  Nose Gear b Crew Step 
5. Nose Baggsl~o Door 
6. Beggage Pad 

r- Frledrnan Memorial Airport 
1.7 miles to Thromhold of RIY 31 
Lat 4130; Long 114.18 
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APPENDIXE 

C O H F A N Y ~ C E P l U X Z R A M  

The duties and responsibilities of &e Directors of Adaintemnce .&nd the 
M o r  sf Quality Cmt~ol, outlined in the company's Gem& Maiutenanee Manu& of 
November 18,1981, are as follows; 

. .  . .  

Director of Maintenance 

Pn, Director of Maintenance is directly responsible to the General Manager- 
He monitors the airwort€tines requirements of company aircraft listed in the ~empany's 
Commercial Operatorrs Certificate and directs 85 necessarg the maintenance functions to 
assure timely compliance with all FAA-mandated inspectioz~ and overhauls, and 
time-limited component changes. He establishes procedures to ensure an adequate st& 
of spare parts d petroleum supplies He is responsile for tbe initiation and 
coordination of any emergency maintenance conducted away from the main maintenance 
base. 

He is responsible for the adequacy of training of maintenance personnel. 

Gf QUalb' &lYtId 

The Diector of Quality Control is d i c t r y  responsible to the General 
Manager. He ensures that &I3 aircraft are maintained to the prescribed Operations 
Specifications and the Maintenance XanuaL 

He is responsible for maintaining quality control over company maintenance, 
alterations, and inspections He ermres that each company aircraft released to service is 
airworthy. He maintains adequate records of aircraft time service, time charrge 
components, and AD compliance. He acts as coordinator with the FAA in ELI; %:tters 
concerning maintenance of the company's aircraft. He i- responsible for weight and 
balance control, f rom periodic weighing to minor weight c?!:langes. 

He maintains a continuing analysis and surveillance system of the company's 
inspection program; maintains on file all necessary FAR'S, AD'S and Advisory Circulars; 
and e~supes that all amendments, revisions, and change notices are promptly incorporated 
into the basic manuals. 

He is responsible for compilirg and forwa-ding to  the appropriate FAA Field 
office notifications of all premature engine removals, Mechanical Reliability and/or 
i\.lecimriical hterruption Summary Reports, and other required repcirts whether they be 
routine or nonroutine. 

A detailed description of some of the pertinent maintenance forms fouows: 

M S  Discrepancv Form--used for scheduled inspections and for the 
control and work on nonroutine discrepancies. It is processed by either a 

block is filled in by the mechanic for routine work or by an inspector for 
mechanic or, for a nonroutine discrepancy, by an Aspector. The sign-off 

o. required inspection item. The maintenance supervisor signs the bottom 
right side when all work is completed. 
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M-6 ReDair Order Form--used to record the accomplishment of AD'S, 
time change replacements. unscheduled maintenance, and component 
changes. The W-6 repair order forms are originated by a pers;n at or 
above the supervisory level. The originatcr enters the work order and 
date and describes the work to be accomplished. When the work item is 
completed, the  mechanic enters the action taken and a descripticr! of the 
work accomplished. He then signs t he  "MECH" block. 

X-18 Index Card Form--used as a permanent record showing the status 
of an individual component, A D  compliance of various parts, and t ime  
tracking of certain components cr  parts. The card has columns to show 
next due date, method of compliance, date, aircraft time, and remarks. 
The card is retained in the fiie in the records departments. 
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Excerpts from AD 80-13-11, effective July 1, 1980, are as follows: 

80-13-11 DEHAVILLAND: Amendment 39-3814. Applies to all DHC-6 
model airpianes, certificated in all critegories. 

To orevrnt possible lass of control due to cracking of the elevator, flap and 
aileron control-rods, accomplish the following: 

(a) On sircraft Serial Numbers 1 thru 433 and on those aircraft 
"lavirg as replacement control rods those with par t  numbers listed 
in Column 2 of Table 2 in EeHavillnnd Service Bulletin 6/398, 
within the nex? 50 hours in service or 30 days, whichever occurs 
first, afte- the effective date of +&is AD, unless previously 
accompjished within the la9 350 hours in service or 150 dayst 
whichever occurred last, visually irLspect tube ends of the rod 
assemblies in accordance with the dye penetrant me th2  using 8 2  
lee$? a ?en power glass, in t he  above Bulletin's paragraph 8, 3, and 
1C of XCCOMPLBHMEKT INSTRUCTICXS, or approved 
equivalent. 

( S i  !f cracks are not or have not bee7 found, repeat inspection in 
paragraph (ai withitt 4% h%-s in service or 180 &ys! whichever 
occurs first after the lest inspectior?. Following impection, install 
sleeves on rods in accordance with the a'sove Bulletin's 
XCCQXPLE3HXEHT INSTRUCTIONS or app-oved equivslen: and 
the applicable drawings and >I& numbers listed in Column 4 of 
Table 1. 

id) On ejrcraft Serial Numbers 686 and subsequent and a!i n?:>e: 
eircraft on v;hich paragraphs (b) or (c) have been r?ccompli*:.?.- 
visually inspect, using at iea_st E ten power glass, in accorctince 
ivizh the aboye Bulletin, ?age 8. FIGURE 1. a t  intervak r,ct to 
exceed 80 hours in service or me year. whichever occurs firs:, 
from ?he last inspecticn, 02 al! Fods &red in Coiumn 4 or 5 of 
Table 2 in  the 8Scve &tietin. 

(e> I f  cracks we fotl.n.d, the r d  assembly must be replaced before 
forthe? f ight  with rods of t h e  same pert number or ecpivaien: 
inspected and found serviceabie in  accordsnte wi th  >,ttragreph (e): 
or wi th  new rods of the same part number of eauivaienr; or ~ i z h  
new Post-Mod rods whose parts are iisted in Co!umn 5 or 5 of ?&le 
1 in the above tiusetin. 
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1 .  for Aircraft Serial WO. I thru 430: 
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C C ~ - L ~ B . K E :  

'1. For Aircraft Serial No. 1 thru 430: 
. . .  :...: . 1 . .  (b) 1nwrwra:e Uodificatik Nos. 6/17U3, 6/1718 and 6/1721, 6/1731 a& ... 

. .  cable: rod assemblies listed in Table 2 Colrsm 2 within 6 months f m e  . . .  I .: . . .. 

. .  

.. ~ : '  . .; 
. . . . .  . . . . .  611735 as detaihd in ACCONPLtSMENT lNSTRlSCliONSkl& on r&'applil . . .  

date of .iniiiai issue of chis Service &littin. 

. . . . .  . .  
. . .  . .  i. i 

. .  
. . . . .  

I .  

(C) R e m  external print and virualiy inspect any w t  Mifiution 

. .  . .  
i ' . .  , . . .  

. .  

.. . . .  
.. No.'.6/1586. bl1487, 611488 .or 611489 rod a5satblies lisred in Table 2 . . ' . . - 

. .  .'a . .  .::. 
. I  

- .  . .  

. . .  . . .  
6 1 -  5 [;-e.. retrofitted 2024-t8P rods) at intervals of 800 f lying ' . 
b u r s  or I year whichever occur5 first. 

. .  . .  
~ , .. : . .  . . . . .  . ~ .. . .  

, .  
.- . . . .  . . . . .  . . .  . .  

. . .  , .  . .  
. .  

2.  For Aircraft Serial'No: 431 thru b8S: 
. .  

. .  
. .  . . . . .  

. .  
. .  , 

. i  . . . . .  
(a) . RcllDve.utrrru1 paint and visually inspect cDntro1 & assemblies . .  

. .  
. .  . .  Iist&.in.Table 2 Column 5 as detailed i n  ACCOBPLlSlvic3fl INSlXlJClTlWS . . . .  

below. at inrkrvals of 800 f lying hours or 1 year Yhichcver occurs . . .  
first. . . .  . . . .  

. .  
,. : . -, . .  

. . . . . .  . . .  . .  

[bj Vn'less cahodkl during manufacture ihircr.fr p r i x  to Serial No- 6861. 

a3 reqqircd. oathe applicable control rod assmblier listed in Table 2 
incorporate rrodification No. 6/l7O3. 6/1718. 611721. 6/17334 and 6/l73j 

rhaun.l year from date of initial isrue of chis Service Sulletin. 
Collrmn 3 as detailed in ACWtPLISHMNT lNS7WCTIONS btlou. no later 

fc) If a pre mdifiution No. 6/?t86. 6/~487,'6/1468 or 6/1435 conrrol rud 

requircmcnt and &ifica:iw installarion as dctaited in parqraph Ita: 
(2024-13) ius been instat Ied as'. replactarnt c m n c n t .  C h r  inspection 

and (b) a&e will apply. 

3. The visual inrpcctiars noted lbove in paragraph I ( & >  and 21.1 as appl'icabte. 
5tUll be continued following incorporation of difiurions by rctmfit or 
imrilled prior to aircraft dttivery. kc Tclaporary Revision No. 8 of 
Inspection Requircrwntr H a w 1  PYI 1-6-7. 

AP?ROYAL : 

by the Chief. Ainorthimrs, Canadian Oepartmenf of transport. 
Tbe design content conveyed by this Service Bulletin has been approved 

Department of Trmsport AD CF-80-03 dated February 21st. 1980 or later issue 
ap p r w d  by Chief. Airrorthinesr,, C a d i a n  lkpartmurt of Transport. 

This Service Bulletin is required for and forms parr .of Carudian 

(W(HOURS: 

a11 slc+ves contained in the subject dification. 
.bproxfrarteIy fifty arnhourS will be required to inspect and install 

. .  . . . . . .  . . . . .  i. .: . , . " : :  j .  . . . .  
. .  . , :  
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. . . .  
. .  

. .  

KIT COSTS: 
For the purpose of simplicity. the rwuired k i t  content for the instal- . .  

litJon of rrodificecion No. 6/t?03. 6/1718 and 6/1721 ia inrroduced by a cO(IDjn ' .  
drsipnation L.O. (6828. The kit 50szent for inrtallation of Modification No.611734 

February 15th. 1980 
Redision 'A'. June gtn, 198a 

. . .  
Sf0 no. 613% . . 
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5.  

1. Operators in U.S.A. r;l! receive a k i t  ur.ich 

men: of sealmL refer KO K1T OF *rATERfi;S Itlo-. 
does no: include :he sealan:. For I~OCG-C-  

2.  Retain unused sealant for future insta?Iariw 
of sleeves K h a t  night no: be aciioned a1 i 3 i s  r im.  

12. Robber 5 t a w  or M i c e  C6Z2052-1 alongside curren: par: nuslMr on ele- 
vator control  rod C6CF1141-1 and C622OSZ-3 .longside curren: aarz nr.za3cr 
on c o n t r o l  rod C6CF1141-3. 

13. Rubber stamp or w r i t e  t6i2061-1 alongside current- part n&tr 0- !!a2 
control rod C6Cu1017-3 and C6Z2061-3 alongrioe currrn: parc n f f i e r  on 
control rod t6NlOi7-7. 







APPENDIX G 

. .  

Replaces 
Parr No. Rncarks 



APPENDIX G 

SLEfVf J '---' 
INSPECT FOR POSlTloIi *tlD SECURITI 



'EQJlVAlcNT PART NUHOERS I 

u) 

7 
n 

I 

% 
0 I n  A i r c r a f t  Se r l a l  No. 

I n s t a l l e d  dur lng  b u l l d  

E levator  Quadrpnt 
XI to Eleva to r  TorquC Tube 
2. 
E. 
g to Flap 

Outboard eel l c rank 

i; Outboard Be l l c rank  to 

n 

A l l e ron  

A l l e ron  Outboard 
Quadrant to Bel l c rank 

2 
5 
5 
N Elevator  T r l m  Tab - 
$ Screwjack to Tab 

Elevator  F lap/Elevator  

to Tab 
Interconnect - ScrcwJrck 

I Col. I 

C6CF1141- 

C6CY1017- 

c6cwrolg- 

C6CTlOl4- 

C6CT1015- 

Col. 2 
__I___?,' 

2024-T] 
H a t c r l a l  
VI thout 
Slasvc!~ 

202h-TBI 
Hatorial 
Without 
Slrevss 
1-m 

...-.-... . .. . .. . ,-..... 

.I  
' I  

C 6 C f l l S I - j ' a n d  
.C622052-3 

C6CW1017r7 and 
Cb2206 1-3 

C622058'-3 
C6WIOl9-3 and 

' .  "cbcwloao- I 

C6ZZO65-3 
C6CT101k-3 and 



- e* . .  -1 

Control Rod 
Loca t I on 

Elcvatrw Quadrant 
to Torwe Tuha 

I_ 

C I . . - - - . - . . - . . _  ."._- 

Outboard Bel lcrank 
l o  f l a p  

Orlq lna l  
R e t r o f l t  
(New Prod) b' ?- I 

Oulbonrd Bel lcrank 
to  Alteran 

Or lg lna l  
Rrt ro f j t  
(New Prod) 2 

d r l g t n a l  
"e1 tor I t 
(Ncw Prod): C" . %  ' 

I 

Alleron Outboard 
Quadrnnk to Bvl lcrank 

\ 

Or lg lna l  
Rctrof I t 
(Now Prod. 

Orlq lna l  

h 
0 
I 

Elevator Trlm Screw- 
Jack to Teb 

Elevator Flap I n t c r -  
connect - Screwjack to 
Tab 

Bellcrank to Flap 
Inboard f l ap  Rod 

Orlq lnal  

. .  
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